Abstract
Introduction

29
Bone is composed of 50 to 70% mineral, 20 to 40% organic matrix, mainly collagen, 5 to 30 10% water, and less than 3% lipids. The mineral content of bone is mostly hydroxylapatite 31 [Ca 10 (PO 4 ) 6 (OH) 2 ], with small amounts of carbonate, magnesium, and acid phosphate, with 32 missing hydroxyl groups that are normally present [1] . Under physiologic conditions, 33 hydroxylapatite is the only stable mineral in bones and is composed of 38% of calcium and 34 18% of phosphorous, with trace of sodium (0,6%), magnesium and small amount of other 35 elements [2] . The number of ionic substitutions possible in biological apatite is smaller 36 than in geologic apatites due to the limited number of available elements in the body. injuries and other bioarchaeological and forensic issues.
42
The mineral composition of bones can be post-mortem modified by post-depositional 43 processes, called as well diagenesis, and since many decades researchers have been 44 intensively studied these natural mechanisms. Some authors have evaluated post-mortem 45 soil contamination in bones [4] [5] [6] [7] [8] [9] . Other authors have studied diagenesis and degradation 46 effects on bone matrix [10] [11] [12] [13] . 47 Calcium, oxygen and hydrogen are major constituents of mineral bones as hydroxylapatite 48 [14] . Strontium is a non-essential trace element that competes to replace calcium [15] and 49 has been linked to food consumption habits [16] . The soil composition and environmental 50 conditions play a crucial role in diagenesis, affecting the element concentration of the 51 buried bones.
52
The general aims of this study has been to develop a low cost, clean and fast strategy to was employed for the preparation of the calibration standards in 50 ml volumetric flasks.
138
To avoid the obstruction of the nebulizer system samples were filtered employing filter 139 paper (WhatmanTM N.1 of 70mm). Concentrations ranging between 0 and 20 µg ml for magnesium and, 102 and 2100 µg g -1 for strontium. hydroxyapatite [36] , that is higher than in external part of bones. Before building the calibration models, PCA was used for exploratory data analysis to 217 study the spectral differences between considered samples. 
235
The aforementioned PCAs were built using differentiated internal and external parts of 236 bones in both, spongy and cortical remains. Figure 2c presents 
PLS-NIR models
259
To build PLS models, Misericordia samples were divided into a calibration and a validation 260 subset with 183 and 60 objects, respectively, using K-S algorithm for the training set employed for prediction set are summarized in Table 1 . Predicted values of the analytes 
